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Defibrillation and Electrocardiymulation
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Public-Access Defibrillation in Sudden Cardiac Arrest (Short Review)
Vyacheslav A. Vostrikov, Artem N. Kuzovlev
V. A. Negovsky Research Institute of General Reanimatology,

Federal Research and Clinical Center of Intensive Care Medicine and Rehabilitology,
25 Petrovka Str., Build. 2, 107031 Moscow, Russia

[Ipu BHE3aNHOII OCTAHOBKE Cep/Ila, BbI3BAHHOU (hUOPUILIAIMELT 5KeTyI0UKOB U JKEITYI0UKOBON TaXUKapAuel,
OJIHUM U3 KJIIOUYEBBIX CIOCOOOB YBEIUUEHUS YCIIeXa IOTOCIUTAIBHO U FOCIIUTAIBHON PEAHUMAIIUN 1 BHIKHBAEMO-
CTHU OKMBJICHHBIX OOJIbHBIX stBJIsieTCs 001enocTymHas geubpuisiuus. B kparkom 0630pe IuTepaTypbl pacCMOT-
pesiu CBSI3b MeJK/Ly BH/IOM BHE3aITHOH OCTAaHOBKH cep/iIia ¥ BBIKUBAEMOCTbHIO, KOHIIETIIINIO 1IeTTOYKH BBIKUBAHUS 1
poJib patHeil geudpuIsIUY, (GYHKIUK IPOrPAMM 110 00IIEAOCTYITHOM Ae(bUOPUILISAIIMU U POJIb ABTOMATUYECKUX
HAPY KHBIX Je(UOPUILISITOPOB [IPU TIPOBEAEHU Y OTOCIUTAIBHON 1 FOCIUTAIBHOI peanumaruu. B saxitouennu 06-
CY/IWJIU TIEPCIIEKTUBY BHEAPEHUs OO1Ie0CTYIHON geubprisiiuu B Poccuu.

Kantouesvte crnosa: sresannas ocmanoska cepoya; uopunisyust; 00uwedocmynuas 0euOpuILsuust; asmomamu-
UCCKULL HaPYICHDLUL 0epubpUILSIMOp

A public-access defibrillation is one of key techniques for improvement of the pre-hospital and in-hospital re-
suscitation success and survival rates of resuscitated patients in the case of a sudden cardiac arrest caused by vent-
ricular fibrillation and ventricular tachycardia. The short review discusses the relation between the type of a sudden
cardiac arrest and the survival rate, the 'chain of survival' concept and the role of early defibrillation, as well as the
function of public-access defibrillation programs and the contribution of automated external defibrillators in pre-
hospital and in-hospital resuscitation. In conclusion, the perspectives of introduction of the public-access defibril-
lation in Russia are discussed.
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«/la, wenosex cuepmen, 1o 3mMo
6vL10 ObL ewe noabedo.
I1noxo mo, umo on unozoa

BHE3ANHO CMEPMEH, 801 6 UEM ¢0Ky(5»
M. A. Byarakos, «Macrep 1 Maprapuras

BBenenue

Bnesarnas ocranoska cepina (BOC) BbizBanHas
KapANAJIbHON U 9KCTPaKapInaIbHOM ITaToJIOTHeN — OfTHA
13 BeyIIMX IPUYMH CMEPTU B 9KOHOMUYECKU PA3BUTHIX
crpanax [1]. Mexanuamamu passutug BOC gsisiores:
a) pubpuams xerynoukos (DIK) u kemymoukosas
taxukapauu 0e3 mysbca (JKT6m), 6) acucrosmst (Ac) u
B) aJjieKTpoMexaHndeckas maucconmarys (IM/) nm
AJIEKTPUYECKAst aKTHBHOCTD Cep/iiia Oe3 MmyJibca.

«Of course man is mortal,
but that's only half the problem.
The trouble is that mortality sometimes

comes to him so suddenly!>
M. A. Bulgakov, The Master and Margarita.
(translated by Michael Glenny)

Introduction

Sudden cardiac arrest (SCA) caused by cardiac
and extracardiac pathology is one of the leading causes
of death in developed countries [1]. Mechanisms of
SCA development are as follows: a) ventricular fibril-
lation (VF) and pulseless ventricular tachycardia
(PVT), b) asystole (As) and ¢) electromechanical dis-
sociation (EMD) or the pulseless electrical activity.
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Horocnuranpuast ocranoBka cepana. B CIITA
norocrutanbiass BOC passuBaercst mpumepHo y 350
000 uesosex B ros1. B Poccuu, 110 pacueTHbIM IaHHBIM,
€KETO/[HO OT CEPIeYHON MATOJOTHI BHE3AITHO YMHIPa-
et 200 000 — 250 000 uestoBek. B GobIIMHCTBE EBPO-
nefickux crpat 710 2010 1. perucTpupoBas B cpejiHeM
oxoJio 87 BOC na 100 000 xureJeit B rox, u ¢ 2011
no 2015 . — 84 2, 3].

3a 1mocyenHe ~25 JeT OTMEYEHO MPOTrPeccu-
pyioniee cHmkenue yactorsl pazsutust OJK, uro B
OTIpe/IeJIEHHO CTeleHN CBSI3aHO C TIEPBUYHOI U BTO-
puUHOH npoduaakTukoii 6onesHeii cepaa u BOC.
Hapszay ¢ aTuM npuHIUIINATBHOE 3HAYEHUE UMEET U
BpeMs perucTpanuu aputMun. Tak, npu JIuTeIbHO
(>5—8 MuH) OroCHUTAIBLHON OCTAHOBKE CEep/Ia Iep-
uunyio MK 1o Havasa peanumanuu perucTpupoBa-
any ~25 (20—40)% nocrpagaBmux. OmxHAKO ecau
IKI yznaBanoch 3aperucTpiupoBath B liePBble MUHYThI
BOC B ny6an4yHbIX MeCTaX, OCHANIEHHBIX aBTOMATH-
yecKUMU Hapy:kHbIMU gedubpusstopamu (AH/T),
nepsuunas OJK cocrasisina 49-76% [4, 5]. lanubie
aHaJM3a cepleyHoro puTma, mposenerHoro ¢ 2006 no
2012 r., nokasanu, yto 0k0J0 25-50% BOC 6bL1u
ciencreuem passutust XK u JKT6m [1, 6, 7]. TTo nan-
HBIM JIBYX MYJIBTHIIEHTPOBBIX UCCJIEOBAHUI, ITPOBE-
nennpix 8 CIITA u Espone ¢ 2011 o 2015 1., @K u
JKT6m 6 3apernctpuposanbt y 15,5 u 12,5-22%
6OJIbHBIX COOTBETCTBEHHO [3, 8].

BBIKHBAEMOCTD  «OKUBJIEHHBIX OOJBHBIX> €
norocruTanbioil MK /KT B pasinuHbIX PErHOHAX
Kanaasr u CHIA o 2010 1. Haxoauiachk B JuamnasoHe
or 7,7 10 40% (mexnana 22%), B To BpeMsi Kak 001ast
BBIKMBAEMOCTD TI0CJIe BCEX BU/IOB OTOCITHTAIBHOIM
BOC (Ac, O9OM/ u @K /KT611) — Tonbko ot 3 10
12,6% (memnmana 8,4%) [9]. B eBpormeiickux mccieno-
BaHUSIX OBLIO YCTAHOBJEHO, YTO BHIKMBAEMOCThH B
Januu ¢ 2005 o 2012 1. yBemMunIach Mpu pa3BUTUN
DK /KTo6m ¢ 16,3 10 35,7% u Ac/IML — ¢ 0,6% 1o
1,8% [10]. B Hunepnangax 3a ykasaHHBIH T1epuo/L
BpPEMEHU BbIKMBAEMOCTb YBEJIMYUJIACH TOJBKO HPU
passutin DK /JKT6m (¢ 29 1o 41,4%), npu pasBuTun
Ac/OM]I ona TpakTHUYeCKM He W3MEH:IJIACH
(3,1-2,7%) |6]. CornacHo mocjieiHUM HCCIEN0BA-
Husm (2011-2015 1.) B 5 mrratax CIITA BbikuBae-
MocTb 1tociie Beex BuzoB BOC (n=65 000) cocraBuiia
B cpennem 11,4% (amanason 1o mratam ot 8,0 1m0
16,1%) u nocue passutuss OIK/KTon — 34% (nna-
MasoH 10 1mraTam ot 26,4 1o 44,7%). B 27 esporeii-
ckux crpanax (2014 r.) BBDKUBAEMOCTB TIOCJIE BCEX
BumoB BOC (n=10 600) cocrasuia 10,7% (110 ctpa-
Ham ot <5 110 31%), ocae nepsuunoit MK — 29,7%
(1o crpanam ot 5,3 10 58%) u 1OCIE BCEX CIIyuaes
nepuuHoii 1 Bropuunoit MK — B cpennem 21% [3,8].

BHe3annasi ocraHoBKa cepila B JOMAaIIHUX
yeaosusx. ITo ganubim M. L. Weisfeldt u coasr. [5],
npu Hamuunu AHJI y nepBoro cBuyeresis «aomari-
Heiit» ocranosku cepaua MK/ KTon Obuia saperu-
cTpupoBana y 36% IOCTpaJaBuInX, u B 25% CJIydaes,
€CJIM PEAHNMAIUIO HAYNHAJ TIPOBOIMTH IIEPCOHAI IKC-

Pre-hospital cardiac arrest. In the United
States, pre-hospital SCA develops approximately in
350.000 people per year. In Russia, 200.000—250.000
patients suddenly die from heart diseases every year.
In most European countries, an average of approxi-
mately 87 cases of the SCA per 100.000 people were
registered every year before 2010; 84 cases were reg-
istered from 2011 to 2015 [2, 3].

Over the past 25 years, a progressive decrease
in the incidence of VF was observed, which to a cer-
tain extent is related to the primary and secondary
prevention of heart diseases and the SCA. At that,
the time of registration of the arrhythmia is crucial.
For example, in the case of a long (> 5—8 min) pre-
hospital cardiac arrest, primary VF before the resus-
citation was registered in 25 (20-40)% of patients.
However, if ECG could be registered within the first
minutes of the SCA at public places equipped with
an automated external defibrillator (AED), the pri-
mary FV was 49-76% [4, 5]. Data of the analysis of
the cardiac rhythm carried out from 2006 to 2012
demonstrated that 25-50% of SCA resulted from FV
and PVT[1, 6, 7]. According to two multicenter stud-
ies carried out in the United States and Europe from
2011 to 2015, VF and PVT were registered in 15.5
and 12.5-22%, respectively [3, 8].

The survival rate of resuscitated patients with
pre-hospital FV/PVT in various regions of Canada
and the United States before 2010 ranged from 7.7 to
40% (median 22%), while the overall survival after all
kinds of pre-hospital SCA (As, EMD, and FV/PVT)
ranged only from 3 to 12.6% (median 8.4%) [9]. In Eu-
ropean studies, it was found that the survival rate in
Denmark increased with the development FV/PVT
from 16.3 to 35.7% and As/EMD from 0.6% to 1.8%
over the period from 2005 to 2012 [10]. In the Nether-
lands, over the specified time period, the survival rate
increased only in the development of FV/PVT (from
29 to 41.4%); in the case of the development of
As/EMD, it almost has not changed (3.1-2.7%) [6].
According to recent studies (2011-2015), in five US
states the survival rate after all kinds of SCA
(n=65,000) averaged 11.4% (the range by states var-
ied from 8.0 to 16.1%) and after development of
FV/PVT it was 34% (varied depending on the state
from 26.4 to 44.7%). In 27 European countries (2014),
the survival rate after all kinds of SCA (#n=10.600)
amounted to 10.7% (by countries: from <5 to 31%),
after the primary FV it was 29.7% (by countries: from
5.3 to 58%) and after all the cases of primary and sec-
ondary it was on average 21% [3.8].

Sudden cardiac arrest at home. According to
M. L. Weisfeldt et al. [5], if the AED was available to
the first witness of a home cardiac, the FV/PVT was
registered in 36% of cases and in 25 of cases, if the re-
suscitation was started by the staff of the emergency
medical service (EMS). At that, the survival rate was
on average 12% (2.8 times less than the number of re-
suscitated patients at public places equipped with the
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TpeHHOI MeauuuHcKol cayxk0b1 (OMC). IIpu atom
BBIKMBAEMOCTh cocTaBuia B cpeziem 12% (B 2,8 pasa
MEHBIIIE, TI0 CPABHEHUIO C KOJIIYECTBOM O’KUBJIEHHBIX
B IyOJIMYHBIX MecTax, ocHameHubx AH/T). ITpuunna-
MU CTOJIb HU3KOI BBIKUBAEMOCTH ITOCJIe O3KUBJIEHUS B
YCJIOBUSIX JIOMA, TI0-BUIIMOMY, SIBJISIIIUCH:

a) yactoe orcyrcrsue ceuzerens BOC;

06) yacroe orcyrcreue AH/I y nepsoro csugere-
JISt OCTAHOBKU CEPJIIIA;

B) Hebosbuag Berpeyaemocts BOC, koropas
ObLIa BbI3BaHa KapauaabHOIL maTosoruei [1, 11].

BuyrpurocnuraipHasi octaHOBKa cepaua. [lo
HaHHBIM ABYX uccaegopannii (1999—2005 r.) B 60J1b-
numax CIIIA u psiga eBporieiickux cTpaH nepBUYHAsT
DK /KT6n OGbna sapeructpuposana y 24—35%
GOJIBHBIX; BBIKUBAEMOCTH COCTABHJIA B UCCIIEIOBAHUY
[12] B cpennem 37% u uccanenosanuu [13] — ot 18 10
67%. B uccaienoBanuu |14 ] 6b110 yCTAaHOBJIEHO, UTO B
CIIIA wyacrtora pa3BuUTHUS BHYTPUTOCIUTATHHON
@K /KTo6n causunacs ¢ 2000 1o 2009 rr. ¢ 23,5 10
18,5%, 11pu TOM BBIKMBAEMOCTD YBETMIHIIACH C 28 /10
39%. Ilpu pazButuu nepsuynoii Ac u IM/I (oxosio
70% ot Bcex BOC) BbIKMBaeMOCTb COCTABUJIA B CPe/I-
Hem 11 u 12% coorBerctBenno (auamnaszon ot 1,2 no
14%) [12, 13]. YcTanoByieHO TaKkKe, YTO BO BPeMsI cep-
neuano-jerounoin peanumarun (CJIP) npumepno y
20% 60JBHBIX ¢ IEPBUYHON acucTosueit win IMJ]
pasBuBaercs BTOpUYHAs (T. H. TEPMUHAJIbHAS)
DK /KTo6m; Takoe coyeraHue acCOUUPOBAIOCH C
YMeHbIIIEHEeM BbIKUBAaeMOCTU. TaK, Ipu mepBUIHOI
Ac ¢ passutuem Bo Bpemsa CJIP Bropuunoii
OJK/KTon ona cocraBuna 8% (6e3 BTOPUUHOI
DK /KT6n — 12%) u nepsuanoit IMJ] — 7% (6es
sropuunoit @K/ KT6m — 14%) [12]. B uccneposa-
Husx, nposeserHbix B Hopseruu ¢ 2009 o 2013 r,,
HyTpuboabHuHag 1epsuunags DK /K To6n Gbuia
saperucrpuposana y 27—32% 6ombHbix, Ac — 19-23%
nu IOMJ - 48%. BbpkusaemMocTb OOJBHBIX C
OIK/FKTo6m cocraBuna 53% 1y OOJIbHBIX ¢ KapHab-
HOIl aToJorneil — 61%; BBKIBAEMOCTD IIPY Pa3BH-
tun Ac — 17%, DML — 13% u 0611as1 BbIKUBAEMOCTb
- 25% [15,16]. B Benmkobpuranuu B 144 GoabHUIIAX
¢ 2011 mo 2013 1. ®IK/7KT6n 6b1ma npuunnoii BOC
y 17% 6onbubix, Ac — 23,6% u IM/ — 49%; BbIAKM-
BaemocTb cocrapuaa: DK /K Ton — 49%, Ac — 8,7%,
IMJI — 11,4%, n obimas BeikuBaeMoctsb — 18,4%. [17].
B Uranuu B 36 6Goapaumax c¢ 2012 no 2014 r.
@K /KTo6n 6buaa sapeructpuposana y 19% 6oub-
HBIX, 00111 BBIKMBAaeMOCTh cocTaBuia 14,8% [18].

TaxkuMm 06pa3zoM, Kak TOrOCTIUTATIbHASL, TAK 1 TOC-
muraabHasg BOC, BeisBannas nepsuunoii MK /7K Tor,
B ortsnune ot BOC, BbI3BaHHOU repBUYHON AcC U
IOM/I, xapakTepusyercss 3HAYUTEIbHO OOJIbILeEil
BBIKUBAEMOCTBIO OJKUBJICHHBIX OOJIbHBIX.

AHasm3 TaHHBIX MEPOBOIL JIUTEPATYPBI, Oy O -
koBarHoit ¢ 1990 mo 2005 r., mokasaj, 4To, ecjiu pea-
HuMaruio pu jaureabnoil BOC HaumHaooT poBo-
IWTH 1oce 5—8 MUH, CyMMapHasi BbIKMBAEMOCTD
GOJIBHBIX, OKMBJIEHHBIX HA JOTOCIUTAIBHOM 3JTarle

AEDs). The causes of such a low survival rate after re-
suscitation at home were, apparently, as follows: a) fre-
quent absence of any witness of the SCA, b) frequent
lack of the AED in the first witness of the cardiac ar-
rest, ¢) small incidence of SCA caused by a cardiac
pathology [1, 11].

In-hospital cardiac arrest. According to two
studies (1999-2005) in hospitals in the United States
and several European countries, the primary FV/PVT
was registered in 24—35% of patients; the survival rate
in study [12] was an average of 37% and study [13] it
ranged from 18 to 67%. In study [14], it was found
that in the United States the incidence of the in-hos-
pital VF/PVT decreased from 23.5 to 18.5% over the
period from 2000 to 2009; while the survival rate in-
creased from 28 to 39%. When the primary As and
EMD develops (about 70% of all SCA cases) the sur-
vival rate was on average 11 and 12%, respectively
(ranged from 1.2 to 14%) [12, 13]. It was also found
that during cardiopulmonary resuscitation (CPR) in
approximately 20% of patients with the primary asys-
tole or EMD, secondary (i.e. terminal) FV/PVT de-
velops; this combination was associated with a
reduced survival rate. For instance, in the case of the
primary As with the development of the secondary
FV/PVT during the CPR, it was 8% (without second-
ary FV/PVT it was 12%), and with the primary EMD
it was 7% (without secondary FV/PVT it was 14%)
[12]. In studies conducted in Norway from 2009 to
2013, the in-hospital primary FV/PVT was registered
in 27-32% of patients, As was found in 19-23% and
EMD in 48% of patients. The survival rate of patients
with FV/PVT amounted to 53% and in patients with
a cardiac pathology it was 61%; the survival rate in the
case of As was 17%, in the case of EMD it was 13% and
the overall survival was 25% [15,16]. In the UK, from
2011 to 2013, in 144 hospitals, the FV/PVT caused
SCA in 17% of patients, As in 23.6% of patients, and
EMD in 49% of patients; the survival rate was: 49%
for FV/PVT, 8.7% for As, and 11.4% for EMD, and the
overall survival was18.4% [17]. In Italy, from 2012 to
2014, in 36 hospitals, VF/PVT was registered in 19%
of patients; the overall survival was 14.8% [18].

Therefore, both pre-hospital and in-hospital
SCA caused by the primary VF/PVT, unlike the SCA
caused by the primary As and EMD, is characterized
by a significantly higher survival rate of resuscitated
patients.

Analysis of data from international literature
published from 1990 to 2005 showed that if resuscita-
tion during a long SCA is initiated 5-8 min after the
onset, the total survival rate of patients resuscitated
at the pre-hospital stage due to development of FV,
PVT, asystole, and EMD is on average about 6.4%.
However, if at the pre-hospital stage resuscitation and
defibrillation are conducted within the first 3—5 min
after the SCA onset by trained personnel of institu-
tions other than healthcare ones, the survival rate can
reach 74—49%. These data were obtained when AEDs

www.reanimatology.com

GENERAL REANIMATOLOGY, 2018, 14; 1



DOI:10.15360,/1813-9779-2018-1-58-67

Aednbpuarsigns n 3AeKTPOKAPAMOCTUMYASIIIUSL

seaencreue passutus DK, KTOm, acucronmuu u
IM/JI cocraBisier B cpepHeM 0KoJo 6,4%. OmHako,
ecJIu Ha JiorocnutaibHoM atare y bosbibix ¢ DK pea-
HUMAaIUs U 1ebuOPUILISAIUS TPOBOASITCS B TeUeHUEe
nepsbix 3—5 MuH BOC o0y4yeHHBIM IIepCOHATIOM HE
MEIUIMHCKUX YUPEXKIEHUIT, BBKUBAEMOCTh MOKET
nocTurath 74—49%. i qaHubie ObLIN IOIYYeHbI IPU
pasmenienun AH/I B asporioprax, camosietax u Ka3u-
HO. CTOJIb BBICOKASI BBIKIBAEMOCTb IIOCJIE YCIIEIHOM
peaHuManuu obecrednBaIach BHEAPEHUEM B TPAKTU-
Ky KOHIIETII[IH <I[eTT0YKH BbiKUBaH s> («chain of sur-
vival») u mporpamMMbl HeMeIJIeHHOTO Hadasia 6a3oBoil
CJIP u 6bictporo npumenenust AH/I. Cienyer orme-
TUTb, 4TO B caydasx passutust DK wmm JKT6m, kak-
Jast MuHyTa ipomejiennd ¢ nadaiaom CJIP ymenbina-
€T BeposITHOCTh BbUkMBaHusa nHa 7-10%, u c
nposenerrem gehubpuiuianun — Ha 10—15%. K coxa-
JIEHWIO, /la’ke B BEAYIIUX eBPOIEHCKUX CTpPaHax
GBICTPOE HAYAIIO OXKUBJIEHUST CTyYaHBIM CBU/IETEIEM
BOC ocy1iecTBIisisioch TOJIBKO B TPETH CIIYYAEB, U €111e
pesxe rposoauan 6azoByio CJIP Ha BBICOKOM ypoBHE
¢ ucniosnb3oBanuem AH/I. B cBg3u ¢ atum riaBHas
1esb MeskayHapoaHbix pekomeraruii 2005 1. mo CJIP,
a TaK)Ke U3MEHEHW, BHECEHHbBIX B y4eGHbIe MaTepra-
JIbl, COCTOSIJIA B YBEJIMYEHUN BBIKITBAEMOCTHU 32 CUET
GoJiee paHHETO ¥ BBICOKOKAYECTBEHHOTO MPOBE/ICHMST
6a30B0ii peaHUMAIMU C IUPOKUM UCIIOJIb30BAHIEM
AHJI [4,19-21].

CuielyeT OTMETUTb, YTO TPUYUHBI HUIKOI
BBIKMBAEeMOCTH 110cJie rorocruTanbHoit BOC TpyaHo
MOJIAIOTCS U3YUYEHUTO, 0OCOOEHHO € ydeToM TpehoBa-
HUI JI0Ka3aTelbHON Meaunuubl. HeomHOpOmHOCTD
TAKTUKU U CTPATETUU IIPOBEJEHUST PEAHIMAIIUN, U ee
UCXOJIOB YCJIOKHSIIOT OIIEHKY PE3yJIBTaTOB UCCJIE/0-
BaHW /171 GOJIBHBIX BCEX KATErOPUH M BCexX CIIyKO
HEOTJIOXKHOW TIoMoly. BceiefcTBue sTOoro MHorue
nccenoBanust 6bM chOKYCUPOBAHBI HA KPATKOCPOU-
HBIX ¥ PAHHUX Pe3yJIbTaTaxX PeaHMMaIllu, 3 UMEHHO:
BOCCTAHOBJIEHUH CAMOCTOSATELHOTO KPOBOOGpaiiie-
Hust (COOCTBEHHO YCIIeX peaHUMAIUK) U KOJUYECTBE
GOJIbHBIX, JOKUBIINX JI0 TOCTUTaMu3aImu (short-term
survival). Bmecre ¢ Tem, TIaBHBIM KPUTEPUEM YCIIEII-
HOTO OJKUBJIEHUS HA IOTOCIIUTATIBHOM 9Talle SIBJISIOT-
Cs1 ee OTCPOYEHHbIe UM OT/AJEHHbIE PE3YJIbTaThl, a
MMEHHO, BBKIBAEMOCTH OKMBJIEHHBIX C OTCYTCTBUEM
Cepbe3HBIX TIOCTPEAHNMAIIMOHHBIX HEBPOJIOTUIECKUX
HApYIIEHUN K MOMEHTY BBIIIUCKHM M3 CTAI[MOHAPA
(oTcpouyeHHAas BBIKUBAEMOCTD) U BBIKMBAEMOCTb U
Ka4yeCcTBO JKU3HU B TeueHue 1—5 jieT moce peannma-
1uu (OTHATEHHAS BBIXKUBAEMOCTb ).

Konuenmus «ienoyxky BbKUBaHusI> . B Hauase
90-X rojI0B MPOIILJIOTO CTOJIETHS IKCIIepTaMu AMepu-
kaHckoll Acconnaru Cepaia O6bi1a chopMyInpoBa-
HAa KOHIIEIIUsI <IIeTIOYKU BbIKUBaHUsS». CoriacHo
9TON KOHIEIINU YBEJUYUTh YCIEX PEAHUMALUU U
BBIKUBAEMOCTH OOJIbHBIX, IEPEHECITNX JOTOCITUTANb-
nyio BOC, MoxHO, ecsiu y1aeTcst:

¢ 6bicTpo pacnosuaTh BOC u ObICTPO BbI3BATh
cary KOy 9KCTPEHHON TOMOIIN

were placed in airports, airplanes and casinos. This
high survival rate after successful resuscitation was
provided by the introduction of the «chain of sur-
vival» concept and the program of immediate com-
mencement of basic CPR and rapid application of the
AED. It should be noted that in cases of development
of FV or PVT, every minute of delay of the CPR com-
mencement reduces the probability of the survival by
7-10% and delay of the defibrillation by 10—15%. Un-
fortunately, even in the leading European countries, a
rapid commencement of the resuscitation by an acci-
dental witness of the SCA was undertaken only in a
third of cases, and the basic CPR at a high level with
the use of the AED was carried out even more rarely. In
this regard, the main objective of the 2005 international
recommendations on the CPR, as well as changes in ed-
ucational materials, was to increase the survival rate
due to earlier and high-quality basic resuscitation with
an extensive use of the AEDs [4, 19-21].

It should be noted that the causes of low survival
rates after pre-hospital SCA are more difficult to
study, especially taking into account requirements of
the evidence-based medicine. The lack of a uniform
tactics and strategy for resuscitation and its outcomes
make the evaluation of study findings of patients of all
categories and all emergency services more difficult.
Therefore, many studies have focused on short-term
and early results of the resuscitation, namely: restora-
tion of spontaneous circulation (actually the success
of resuscitation) and the number of patients surviving
till hospitalization (short-term survival). However,
the main criterion for a successful pre-hospital resus-
citation include its delayed and long-term results,
namely, the survival of resuscitated patients with the
lack of serious neurological disorders at the time of
discharge from hospital (delayed survival rates) and
survival and quality of life within 1-5 years after re-
suscitation (long-term survival).

The «chain of survival> concept. The «chain of
survival» concept was formulated by experts from the
American Heart Association in early 1990s. According
to this concept, the success of resuscitation and the
survival rate of patients with pre-hospital SCA may
be increased, if the following criteria are met:

* rapid diagnosis of SCA and quick call to the
emergency service;

¢ quick commencement of the CPR by sur-
rounding people. In this case, the survival rate can be
increased by more than two-fold [22, 23].

* quick defibrillation;

 quick access to an expanded CPR and ade-
quate post-resuscitation therapy after successful re-
suscitation.

A delay in any step leads to a deterioration of the
resuscitation results and reduction of the survival rates.

Early defibrillation concept. In 1991, the Amer-
ican Heart Association experts formulated the concept
of early defibrillation. According to this concept, early
defibrillation is the most important link in the chain
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* ObicTpo HauaTh Gasosyio CJIP cumamu oKpy-
JKaromux. B aToM ciryuae BBKHBAEMOCTD MOJKET OBbITH
yBeamdena Gosiee ueM B aBa pasa [22, 23].

*  GBICTPO IPOBECTH AeDUOPUIIAIINIO

¢ ObicTpo obGecneunts pacumpernyio CJIP u
IIPU YCIIEITHOM OKUBJIEHUU a/IeKBATHYIO [TOCTPEaH!-
MAIlMOHHYIO TepPaIlnio.

3ame/ieHye POBeIEeH s JII0OOTO 3BEHA ITPUBO-
[T K YXyIIUIEHUIO Pe3yJIbTaTOB OKUBJIEHUS U CHUKE-
HUIO BBIKUBAEMOCTH.

Kouuenuus panneii nepudpuwuisipu. B 1991 1.
akcnepramu Amepukanckoit Acconumarmeit Cepjia
Gbita chopMyIMpoOBaHA KOHIIEIIMsT paHHeil gedud-
pusiiun. CorsiacHo TAaHHOM KOHIIEIIIMY, CAMBIM BaXK-
HBIM 3BEHOM <I[EIIOYKN BbIKUBAHU> SBJISIETCS PAHHSIA
nedubprsams: B 6osbHulle B iepsbie 2—3 mua BOC
1 Ha JIOTOCITUTAILHOM 3Tarle — repsbie 3—5 muH. [1as-
HbBII TPUHIATT paHHel AepUOPUILISIIUT — IEPBOMY
criacaTesto, MpUOBIBAOIIEMY K OCTPAAABIIEMY, CIIE/LY-
et umetb AH/I; 1ipu ero otcyTeTBUN — OOBIMHBIN PyY-
HOIT 1IepUOPIILIATOP.

Kounenuus o61ie10cTynHoi 1ehuspuinisnum.
[MIupokoe wucnosnbzosanue AHJ[ BHe O6OJbHUIIBI
MUHUMAJIBHO 0OYYECHHBIMU JI0bME G€3 METUIIUHCKO-
10 06pPa30BAHU JIETJIO B OCHOBY KOHIIEIIIUU 00I11e/10-
CTYIHOM flepuOPIILIAIINI, KOTOPast Gblaa chopMyin-
posana B 1994 1. akcnepramu AMepUKaHCKON
Accommarnueii Cepana. Ha ocHoBanuu fanioit KoH-
ueniuu 8 CIIIA u Espomne Gpuin paspabotaHbl 1Ipo-
rpaMMBbl JIOTOCITUTAIbHOTO uctiosb3oBanus AH/I nep-
BbiMu cBuzietesisiMu BOC. CoracHo ucciaeoBaHusIM,
onybaukoBantbiM B 2010-2016 1., ucrob3oBamue
AH/I nepsbim cBusieresiem BOC, BpI3BaHHOM TIEPBUY-
Hoit MJK/JKTOm, 3HaYnTEIBHO YBEIMINBAET YHUCIIO
BBIKUBIIUX OOJILHBIX C YIOBJIETBOPUTETHHBIM HEBPO-
JIOTHYECKUM cTarycoM [6, 24—27]. Takum obpazom,
mupokoe ucnosbzoBanue AHJ[ mMoxkeT yaydmurh
ncxobt gorocrutanbioit BOC. Bmecte ¢ Tem B psjie
esporeiickux crpad AH/[ ucnomnssyior maso. Tak, o
nanubiM M. Agerskov u coasr. [25], B Jlanuu 1epsbie
ceugieresin BOC npumensiin AH/L no npuesga O9MC
TOJIBKO JIJIST OXKUBJIEHUST 3,8% MOCTPAIABIIHX.

IIporpammsi 06IeR0CTYIHOI AebUOpUILIATIN
(O4mO). C mnomompio mporpamm OJI/I peraercs
TEJIBII PSIL 32124, CPEIU KOTOPBIX HEOOXOMMO BbIjie-
JIUTD CJIeLyIOIIue:

* KOHTAKT C MECTHOIl cJy:KO0H DKCTPEHHOI
MEIUTUHBI VIV JIPYTUMU CJIYKOaME OICTPOTO pearu-
poBaHus;

* wmecto pacnosiokerust AH/I u kpurepuu ero
BBIOODA;

* TIPUHIUIBI U KauecTBO oOydeHus 6a30BOM
CJIP ¢ ucniosp3osanuem AH/I.

Kouwmaxm ¢ mecmunoii cayac6oii sxcmpennoi
meduyunvl u ee ducnemuepom. B pekoMeHAAIUSX
Esponeiickoro cosera 1o peanumaiun (ECP) 2015 1.
MOJ{YEPKHYTA TPUHIUITUAJIBLHO BaXKHAS POJIb B3AUMO-
netictust Mexy nucrieraepom DMC u okpyKaionu-
M, BeinosHsomumu 6azosyio CJIP. [ucneryep nan-

of survival: in the hospital, within the first 2—3 min of
SCA and within 3-5 min during the pre-hospital
stage. The main principle of early defibrillation is that
the first rescuers arriving to the patient should have
the AED; if it is not available, he should have an ordi-
nary manual defibrillator.

Public-access defibrillation concept. A wide
use of the AED outside the hospital by minimally
trained personnel without medical education formed
the basis of the concept of publicly accessible defibril-
lation, which was formulated by the American Heart
Association experts in 1994. Based on this concept,
programs of the pre-hospital use of the AED by the
first SCA witnesses were developed in the United
States and Europe. According to studies published in
2010-2016, the use the AED by the first SCA witness
caused by the primary FV/PVT significantly in-
creases the number of survivors with a satisfactory
neurological status [6, 24—27]. Therefore, a wide use
of AEDs can improve outcomes in the case of pre-hos-
pital SCA. However, AED is not frequently used in a
number of European countries. For example, accord-
ing to M. Agerskov et al. [25], in Denmark, the first
witnesses of SCA applied the AED before arrival of
the EMS for resuscitation of only 3.8% of patients.

Public-access defibrillation (PAD) programs.
PAD programs solved a number of tasks, among which
the following ones could be named:

* contact with a local emergency medicine
service or other emergency services

* location of the AED and criteria for its selection

* principles and quality of training in basic
CPR using the AED

Contact with a local emergency medicine service
and its dispatcher. The European Resuscitation Coun-
cil Guidelines for Resuscitation 2015 (ERC Guide-
lines 2015) emphasize the essential role of interactions
between an EMS dispatcher and people carrying out
the basic CPR. The service dispatcher plays an impor-
tant role in the early diagnosis of cardiac arrest and
carrying out of a high-quality CPR (the so-called tele-
phone CPR monitoring ), as well as in searching for
the AED and ensuring its delivery to the scene [1, 28].
Organization of cardiac arrest centers and their con-
tacts with regional and local emergency medical serv-
ices should be encouraged, because it is associated
with an increase in the survival rate and improvement
of neurological outcomes in patients with pre-hospital
cardiac arrest [1].

Location of the AED and criteria for its selection.
There are several criteria for selection of the AED lo-
cation. The time factor is one of such criteria. It is eco-
nomically feasible to place the AEDs in those public
places where one cardiac arrest may be expected once
per 5 years [1, 29]. According to ECR experts, the ideal
location for the AED must be at such a distance that a
person rendering the first aid could spend no more than
1.5 min to fetch it and return to the patient. In this case,
an emergency medical care dispatcher can help. For this
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HO#T crysK6bI UTPAET BAsKHYIO POJIb B PAHHEH [HarHo-
CTHKE OCTAHOBKH CeP/Ia U BBIIIOJHEHUN KayeCTBEH-
voit CJIP (1. u. tenedonnsiii koutpoab CJIP), a
TaksKe noucke u obecriedenvu gocrapku AH/T k mecty
npouciiectBud [ 1, 28]. CiremyeT nmoonipsth opranusa-
I[UIO I[EHTPOB OCTAHOBKH CepAlla U UX KOHTAKT C
PETHOHATILHBIMU ¥ MECTHBIMU CJIYKOAMU HKCTPEHHOI
MEUIITHCKOI ITOMOIIIU, TAK KAK 9TO COIMPOBOXKIAETCST
yBeJIMYeHNEM BbIKIBAEMOCTH U YJIy4IlIeHUEM HEBPO-
JIOTHYECKUX MCXO/IOB Y MOCTPAAABIINX IIPH JIOTOCIIU-
TaJIbHON OocTaHOBKe cep/ia [1].

Mecmo pacnonoxcenuss AH/[ u xkpumepuu ezo
gvi6opa. CyliecTByeT HECKOJIbKO KpUTEPUEB BbIGOpa
Mecra g pacrionoxkernus AH/[. Opnum u3 takux
KpUTepUEB sBJIsIeTCs (DAaKTOP BpeMeHU. JKOHOMIYe-
cku 1eecoodpasto pasmemate AH/L B Tex my6any-
HBIX MECTaX, I/ie B TeUeHHe 5 JIeT MOKHO OKUJATh
onny octanoBky cepana [1, 29]. CorsacHo 3akiove-
Huto akcrieproB ECP uneanproe pacronoxenne AH/]
MOJIKHO HAXOAUTHCS HA TAKOM PACCTOSTHUU, YTOObI
OKa3bIBAIOIIUE TOMOIIb MOT B TeueHue He GoJiee 4em
3a 1,5 MUH CXOIUTH 32 AAPATOM U BEPHYTHCSI C HUM
K [TOCTPaiaBiieMy. B 9ToM eMy MOKeT OMOYb JUCIIET-
4ep HKCTPEHHOU CIIyKOBI MEAUTIMHCKON oMo, [[iist
9TOr0 HeoOXO0AUMO IPoBOAUTH peructpanuio AH/I,
PACIOIOKEHHBIX B 001IeCTBEHHBIX MecTax. 1o naH-
ubiM M. Agerskov u coasr. [25], B [latuu Tosibko 15%
ot Bcex BOC 0bL11 3aperucTpupoBatbl B Ipeeaax
100 metpos ot pacrionoxxenuss AH/I.

Obyuenue nasvixam 6asosoti CJIP ¢ ucnonvsoea-
nuem AH/[. Cnesryet OTMETHUTb, UTO TIPH JIOTOCITUTAIb-
HOIT octaHOBKe cepiaua BeizBanHoit DJK, panmsis
BBICOKOKAYeCTBEHHASI KOMIIPECCUsSI TPYIHON KJIEeTKH
(KTK) u pedubpuinanus SBASIOTCA OCHOBHBIMIU
axTopamu, ONpeeNdIONUMU YCIIeX OKUBIEHUS U
BbiKUBaeMocTh. [lo panueim [30, 31] addexTunHoe
obyuenue HenpodeccuoHaNIoB HaBbIKaM (a30BOil
CJIP c ucnonwzoBanuem AH/I yBennuusaeT oTcpo-
YEHHYIO U OT/IJIEHHYIO0 BbIKUBaeMocTh (K 30 mHio u 1
rofy HabJIO/IEHUsI COOTBETCTBEHHO). DBbBLIO Takske
IIOKA3aHO, YTO XOPOLIO 06y4eHHbIe gucnerdepbl DMC
CIIOCOOHBI YIIYUIITUTD TTPOBOAUMYIO OKPYKAIOIIUMU
peanmnManuio u ee ucxozsi [1, 32].

Oo6menocrynnas nepudpuLIALUS B OOJbHU-
nax. B MupoBoii npakTuke, B 3aBUCUMOCTH OT MOJIE/TN
annapara, AH/[ B rociuTanbHbIX YCIOBUAX UCIIOIb-
3YIOT B 3 PEKUMAX: OJTyaBTOMATIYECKOM, TOJHOCTHIO
aBroMarusupoBanHoM u pyunom. /s O/1/] npume-
HSTIOT MI0JIyaBTOMATUYECKIIl, PesKe — PYUHOH PexKi-
Mbl. CiielyeT OTMETHUTb, UTO JI0 HACTOSIIIETO BPEMEHM
OTCYTCTBYIOT P€3YJIbTAThl PAHIOMU3UPOBAHHBIX KJIH-
HUYECKUX UCCJIE0BAHIIL, CPDABHUBAIOIINX [TPHMEHe-
HIE B TOCIIUTATIBHBIX YCJIOBUSX PYUYHBIX epubpuILis-
topoB u AHJI B mosyaBTOMarn4eckoM pekuMe.
Bwmecte ¢ Tem 6b110 TIpoBeeHo 3 06cepBAIMOHHBIX
HCCIIe/IOBAHNS, B KOTOPBIX He GBI YCTAHOBJIEHO YBE-
JIMYEeHUS BbIKMBAEMOCTH 1Ipu uctoib3oBanun AH/|
[33—35], a B 0/1HOM MCCIIEIOBAHIY JIasKe OTMEYEHO ee
YMEHBIIIEHEe TI0 CPABHEHUIO C UCIIOIb30BAHUEM PYyU-

purpose, it is necessary to register AEDs located in pub-
lic areas. According to M. Agerskov et al. [25], in Den-
mark, only 15% of all SCA cases were registered within
100 meters from the location of the AED.

Training in basic CPR using the AED. It should be
noted that in the case of the pre-hospital cardiac arrest
caused by FV early high-quality chest compression
(CC) and defibrillation are key factors to the success
of the resuscitation and survival. According to [30, 31]
effective training of non-professionals in the basic
CPR using the AED increases the delayed and
longterm survival (by the 30 day and 1 year of obser-
vation, respectively). It was also shown that well-
trained EMS managers were able to improve
resuscitation carried out by people surrounding the
patient and its outcomes [1, 32].

Public-access defibrillation at hospitals. In the
world practice, depending on the model of the device,
the AEDs are used in 3 modes at hospitals: semi-auto-
matic, fully automatic and manual. Semi-automatic
and, less frequently, manual modes are used in PAD. It
should be noted that there are still no results from ran-
domized clinical trials comparing the use of the hos-
pital manual defibrillators and the AED in
semi-automatic mode. At the same time, 3 observa-
tional studies were conducted which had not found
increased survival rates using the AED [33-35] and
one study even demonstrated its decrease as compared
with the use of manual defibrillators [36]. The results
of study [37] suggests that the AED may cause delay
in the commencement of the CPR and increase the du-
ration of breaks in the CC associated with the auto-
matic analysis of the thythm and commands that AED
produces during the resuscitation of patients with pri-
mary asystole and primary EMD (it is known, that de-
fibrillation is not applied to eliminate the latter).
Based on the results, the ERC experts (2015) recom-
mend to use the AED in the semi-automatic mode in
those hospitals units where there is a risk of delay in
defibrillation for a few minutes (more than 2—3 min)
and the first people who have witnessed the SCA have
no experience in manual defibrillation. In those hos-
pital units where quick access to defibrillators may be
provided, manual defibrillation conducted either by
trained personnel or the resuscitation team should be
preferred to the use of the AED because it reduces the
time from the onset of the SCA to the first discharge.
However, in such cases, experience in the visual analy-
sis of the electrocardiogram (ECG) is required [1].
The ERC Guidelines 2015 recommendations for the
use of automatic and manual defibrillators for the PAD
are based on studies conducted in the United States
and Australia [33—37]. It should be noted that no sim-
ilar studies were conducted in Russia, therefore, at
present time, this recommendation can be introduced
in the practice of those Russian hospitals which have
special resuscitation teams and/or trained staff expe-
rienced in a fast analysis of ECG and work with man-
ual defibrillators.
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HbIX gebubpuiaropos [36]. Pesyasrars! uccienoba-
Hus [37] naioT ocHoBaHud ronarath, yTo AH/I MmoryT
ObITH IpUYKHON 3azep:kku Havasita CJIP u ysennue-
Hus gutespHocT iepepbiBoB B KI'K, cBsizanHoii ¢
ABTOMATUYECKMM AHAJIM30M DHUTMA M KOMaH/AMHU,
Kortopsie BoiaeT AH/I Bo BpeMst 05kKUBJI€HUS GOTBHBIX
c TIepBUYHON acucrtonuei u nepsudnoit IMJL (ais
yCTpaHEeHUsI TIOCJIeHNX, KaK U3BECTHO, He IIPUMe-
Hsercsa gebubpuinanus). Ha ocHoBanuu mojyden-
HbIX pe3yJisraroB akcieptsl ECP (2015 r.) pexomen-
nyior npumendats AHJ[ B mosyaBTOMaTMyeckom
peXRIME B TeX OTIEJEHUSIX OOJIbHUIIDL, T/IE€ €CTh PUCK
3a7epKKu AehUOPUIIAIINE Ha HECKOJIBKO MUHYT
(6ospure 2—3 MuUH), a IepBblEe CpearpoBaBLIMe Ha
BOC, He umeroT onbita pyuHoii gepubdpuianun. B
TEX OT/EeNEHUAX GOJBHUIIBI, T/I€ UMEETCSA BO3MOJK-
HOCTB 06eCTeunTh OBICTPBIH HOCTYI K AepuOpUILIs-
Topam, pydHas aehubpUILIAINs, TIPOBoAUMAast 6o
06YyYEHHBIM TIEPCOHAIOM, MO0 PeaHUMAIMOHHO
Opuranoii, mpeanouTHTeNbHel neronb3osanus AH/I,
T.K. [T03BOJISIET COKPATUTD BpeMs oT Havasa BOC no
HaHeceHUs TepBoro paspsina. OMHAKO JJis 9TOTO
HEeOOXO/IUM OIIBIT BU3YaJIbHOTO aHAJIN3a 3JIEKTPOKAP-
nuorpammbl (IKT) [1]. Ykazannasi pekoMenaus
skcrepros ECP-2015 110 ucIIo1b30BaHuIo B GOJIbHIM-
nax g OJ[/] kak aBroMaTUYecKuX, Tak U PYYHbIX
neUOPIIIATOPOB OCHOBAHA HA UCC/IEIOBAHKSX, TPO-
Benennubix B CIITA u Acrpanuu [33—-37]. Cuexnyer
OTMETHUTb, 4TO B Poccuy aHAJIOTMYHBIX UCCIIe0BAHIIT
He IIPOBOJINJIN, TI09TOMY B HACTOsIIIlee BPeMs yKa3aH-
HYIO PEKOMEH/IAIINIO MOSKHO BHE/IPSITH B IPAKTUKY TEX
poccuiickux GOJNBHUIL, B KOTOPBIX UMEIOTCS CIIETN-
aJbHbIe peaHUMAIMOHHbIEe GPUTabl 1/ UK 0OyJYeH-
HBII TIepCcoHall, UMEIOIUI OIBIT GBICTPOrO aHAIN3a
IKT u paboTsl ¢ pyuytbiME AePUOPUILIATOPAMHU.
IlepciekTBa BHEAPEHHS OONIEAOCTYIHOM
nedudpuwsnuu B Poccun. /s mmpoKkoro BHepe-
HUS BbICOKOKauecTBeHHbIX 1porpamMm OJ1/1 Heobxo-
JIFIMO KOMILJIEKCHOE PellleHue COIuaibHO-neMorpadu-
YeCKUX, IMUIEMUOJIOTHIECKUX, MEIUKO-TEXHIYECKUX,
I0PUIMYECKITX, 9KOHOMUYECKUX 1 OPraHU3AIMOHHBIX
BOIIPOCOB. YUHTBIBast GOJIBINON OTIBIT, & TAKIKE CIIOK-
Hoctu BHepenus nporpamm O/I/] B ctpanax 3anaj-
Hoil Espombr u CIITIA [11], pemenue gannoii npo6Jie-
Mbl B Poccun  1menecoo6pasHo  OCYIIECTBIATH
noatamio. Ha nepBom arare caenyer Bueaputs OJ[/]
B [IOBCETHEBHYTO PabOTY MHOTOIPOMIIBHBIX OOJIBHUIL
(nanpumep, B Mockse u C-IlerepOypre) ¢ nposee-
HUEM TIIATEJIBHOTO AHAIN3d BJIMSIHUS [POTPAMM
OJ1/1 Ha BBIKUBAEMOCTD, KaK OT/AEJIbHBIX OOJIbHBIX,
Tak U B GOJIBIIUX TPYIIAX B 3aBUCUMOCTH OT BHJA
BOC (DK /K T6m, acucromua u IMJ), anardosa u
pesxiMa pabdorel AH/I (1osryaBroMaTUyecKuii u pyd-
HOiT). B raspreiiniem morydeHHbie Pe3yIbraTbl Oy Iy T
UCIIOJIb30BAHBI [JIs ONTHMU3AIUHT KAK FOCITUTAIbHBIX,
Tak M jgorocrutasbubix mporpamm OJ[J[ (2 aram).
Cpenu T0oCiIeIHUX CJIenyeT OTMETUTBh MPOrPaMMbl
OOl ans noauuuu U HoxapHOH caysxObr [38], a
TaKKe TPOrPaMMy <«IOMAIlHeHd aeubpuIIsmm».

Perspectives of introducing public access de-
fibrillation in Russia. A complex solution of sociode-
mographic, epidemiological, medical, technical, legal,
economic and organizational issues is required for the
wide introduction of high-quality PAD programs. Tak-
ing into account the great experience, as well as the
complexity of implementation of PAD programs in
countries of Western Europe and the United States
[11], the solution to this problem in Russia should be
implemented step-by-step. The first step is to intro-
duce the PAD in the everyday practice of multidisci-
pline hospitals (for example, in Moscow and St.
Petersburg) with a thorough analysis of the impact of
the PAD programs on survival of both individual pa-
tients and large patient groups depending on the type
of the SCA (FV/PVT, asystole and EMD), diagnosis
and the AED mode (semi-automatic and manual). In
the future, the obtained results will be used to opti-
mize both the in-hospital and pre-hospital PAD pro-
grams (stage 2). Among the latter, PAD programs for
the police and fire-fighting services [38], as well as the
<home defibrillation» should be noted. Municipal cen-
ters of cardiac arrest should be organized to increase
the survival rate. According to [39, 40], the delayed
and longterm survival rate of patients resuscitated be-
fore admission to the hospital increased with a high
frequency of their admission to specialized centers
(more than 100 per year).

Conclusion

In conclusion, the main problems whose solution
can improve the success of CPR and survival of patients
after cardiac arrest both in public places and in health-
care institutions should be emphasized once again:

first, the causes of low survival rates after pre-
hospital SCA are more difficult to study, especially
taking into account requirements of the evidence-
based medicine;

second, the heterogeneity of the population (age,
sex, nature of the disease, etc.), as well as the hetero-
geneity of the resuscitation tactics make the assess-
ment of its results and assessment of the effectiveness
of the emergency medical services difficult;

third, to improve the SCA treatment, the adop-
tion of high-quality PAD programs and effective func-
tioning of the chain of survival are required. The
health system, including the Ministry of Health of the
Russian Federation, must monitor the process to en-
sure a higher level of survival.

Jlis yBeInueHtsI BBIKUBAEMOCTH HE0OX0AUMa TaKKe
OpraHu3aIUsT TOPOJICKUX TIEHTPOB OCTAHOBKHU CEP/IIIA.
Tax, mo manubm [39, 40], mpu BbICOKOII YacTOTe
MOCTYTIJIEHUH B CTIETIMAJIN3UPOBAHHbBIE TIEHTPHI O3KUB-
JIEHHBIX Ha JOTOCIHTaabHOM aTare (6omibiie 100 B
TO/l) YBEJTMUUBAETCS UX OTCPOUYEHHAS] U OT/aJIeHHAST
BBIKMBAEMOCTb.
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3akiaoueHue

Crenyer etie pa3 mo4epKHYTh OCHOBHBIE TIPO-
6JIeMBI, peleHre KOTOPBIX MOJKET 0OECIeUnuTh yBe-
auuenne ycrexa CJIP u BBIKUBAEMOCTH OOJIbHBIX,
MEPEHECITUX OCTAHOBKY CEP/Ia, KaK B MyOJIUIHBIX
MecTax, Tak U B YCJIOBUSIX JIEUeOHBIX YUPEKICHUIN:

BO-TIEPBBIX, TPUYNHBI HU3KOH BBIKUBAEMOCTHU
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